This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representation of 
The original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



2/9/10 (Item 5 from file: 347) 

DIALOG (R) File 347:JAPIO 
(c) 2003 JPO & JAPIO. All rts. reserv. 

06658310 **Image available** 
MULTILAYER WIRING BOARD 



PUB . NO . : 
PUBLISHED: 
INVENTOR (s) 



APPLICANT (s) 
APPL . NO . : 
FILED: 
INTL CLASS: 



2000-244133 [JP 2000244133 A] 

September 08, 2000 (20000908) 

KABUMOTO MASANAO 

NOMOTO MASARU 

KAWATSU HIDEO 

SAKAI MITSUHARU 

KYOCERA CORP 

11-046623 [JP 9946623] 

February 24, 1999 (19990224) 

H05K-003/46 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a multilayer wiring board, 
capable of effectively connect terminals at a nearly shortest distance by 
groups of parallel wirings which are laminated on each other group, 
without reducing flexibility in the connection of* the wirings to reduce 
crosstalk noises between the wirings, and being provided with 
electronic components such as semiconductor devices or the like operated at 
high speeds . 

SOLUTION: A multilayer wiring board includes a first laminate 
Dl constituted by a first insulating layer II, having a first group of 
parallel wirings LI and a second insulating layer 12 having a second 
group of parallel wirings L2 normal to the first insulating layer II 
and laminated on the first insulating layer II, the parallel wiring 
groups LI, L2 which are connected to each other by a first group of 
through- conductors Tl, and a second laminate Dl constituted by a third 
insulating layer 13 having a third group of parallel wirings L3 
crossing with respect to the first group of parallel wirings LI at an 
angle of 30-60 degrees and a fourth insulating layer 14, having a fourth 
group of parallel wiring L4 normal to the third insulating layer 13 
and laminated on the third insulating layer 13 via a middle 
insulating layer II having a conductive layer L5, the parallel wiring 
group L3, L4 which are connected to each other by a second group of 
through-conductors T2, and laminated on the first laminate Dl, the first 
and second groups of parallel wirings, LI, L2 connected to the third 
and fourth groups of the parallel wiring groups L3 , L4 by a third 
group of through-conductors T3 . This can enhance flexibility in the 
connection of the wirings, while reducing crosstalk noises between 
the wiring. 
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(54) [9M®6ft] £l3fitt££ 



(CT) [9»] 

jBii±t*fike^ss(2w j FfTiiatm2t#t*iB 

2««tMH2&«JBl/C a WTE8SLl ■ L2&SBK0S5I 
9*STl-Cfi«LfcSBlSW*l)l«±K. SSKVFfrf! 

*#ts*3«MeiMi3±fc-tiifcii3tt6S4«mf 

fcfct, SI ■82WrE*SLl -L2fcSS3 ■ 1&40 
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1] » l <WrE«R£*tft» 1 ^>tfitMi 
JhfcfnESS 1 OTffEKB t ttSTf ft » 2 WiE&P 

t*t ft»2^»nw*s[i LTfrtan i sximzn 

TffEiMBf** 1 ^JMIIWMff-C«aWtcte«LTlRft 
»ll*l*«)±fc. »3WfrEKSfctftftlB3<0lt» 
IMLL KWK»3 *) TffEIIS llSt ft 354 <0¥ffS 
«W**t*»40|filM*fllL-CiriEIII3i3J:tf» 

J«ft»2«l«c*, ^*<fcifrEmfcJ:tfS$2*>¥ 

x. m^3cwffim&£ miming mmrnzn 

g? 1 2 fctt» 2 <WfrSttR t fnE» 3 £ JtJ4»4 <DT 
fif&HPi: SrffflBWMISKat ftJB 3 <OJta»ttJre 

4H!#EttfcW»tft«WE*4 
fctt&ilfeSttfc Srfftft - 1 * Wftt t ftH*« 1 IBS! 

[0001] 

[&9!OKtfti£ffi#SJ3 *JHB»HI : FEIB»K*fcte 

t ft^mwHt? * *s«tft zmmmmzmmim 

iftfcWt ft 

[00 02] 

[fi!*<7)8»] ft*. i|HW«M»igB3R?4f^N»ft« 
«?l9K»K«Cffiffl$fift^JIGtlS 

ftmmmcoffl&m#coBmzbK~> 
x. 7>v*i-mn*y ? xt^tfLhffl&mt? 
xfy (w) mnim&bM»h&hwmtob*-scz 
izw%Lxmm®m.m&ix^tz. 
[00 033 ^mmwmmza^x^ mm 

tzixxb*). mm&t txm^titzmn.mm± 
Tiz&®m*ftLx^mh^?rt?->Btk<r)&m 
com® (/^yn m£Mtnmmwf$.atix^fc. 
[0004] a*, mtmm.mmowm^ 
mmwzm\ %>mzitmmmnomg.x'&&7m 

fcJftSWrMat&fcJHvvtfl (Cu ) frhZ&ftmi 

tetZmfcfhZUzSi Offigft • KWfiT**oiNi 
ftJR^WJMfHftinilfii: *ftlHS«fflRt#ft C t 

[00 0 53 -3*. ^f^S&artgffEiftaEtftffiil 
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o^h-^eoffijSSfcH 1 ^ L*»tW»«ffi«8*Stait 
£#lftLT&l^M¥^ %0rje*>EttH±*t*7 

^tftffljt*wsnt^ft. 

[0006] 1*MI863-I296559&*fcli, * 

1 <3#flfc|§tf 1 OttfUiJ J: -Wit 33 

10 a#rtfc3!afctft*2a#rtKgtfft*2a«WfcJ: 
V* ft i: 3eS SB § fifc* 2 ct)«^ |ft t i istt % 2 <F> 

»tK ft m i & x 2 comtmmmm s *m > * 

M»m2)£M£>U W^SSrif^ft^t 
tfqiBfcfcftfcv^fctfrCfcft. 
[ 0 0 0 7 3 «fHPFl -96953 *£*(Ctt. 48 
< iff 1 J: tf» 2 c7)IBflffi£^ . &EHH 

MCfr fotfSS 2 fl8WBa±K«#|6|fc*f LT gift £ fct 
IS&fiOll&BSr fll i fcSfMtgffle*^ $ ftT v ^ft . 
ifttcifttf. S^b^ft^iiiat/cJimffloi^ffl^ 
ffl^T. ieiSoftSSrMSIL, ft»fc4fclift/K:tft 

[0 0 08] »HHF5-343601-«W«Bfc:tt. 2Jf 

#) mzm#j*?-ym±m$iz-£xmmi. ?>y 

3y^^-fflSIIIt^-/H«tftJ:^fc:, 

*TAawj*Sivo*ft. iftteiittf, ft^N'^-y 

SJML^ft, fi^^-yra^ElllSr/hS <t 
ft it ft k 1 1 tzi&W-yteiffl LX%<B 
jfitftik*^*. #-vUr*BB*«*»(C3pJJBSft, i 
- ^ ox h - L S/N JfaWMIFfc&ft t v ^ 

40 tOTfcft. 

[0009] § fcfc . -94666 ^flHctt, 4> 

^<^:tffli} e tyff2^0fflSSi^«*^« , ), fflStg 
«M^*ft W4«»<WlTWtl«W^4) * 9 . £ 2 

K*fl/Ot3*l/CEil$Tfc'3. mifcctl>'m20ffi5 

¥M* t PWr^ffls:»«yB±fc»i ft <fc 5 . a fc s 

50 S:^tft«fcotc2o^«tt I Fffl*^m$\WtcllM* { 
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[00 10] S&fcifc. »P9 -18156 ^&«JC 

tt. » i ^ft^E^gpt m i cnwmmut mmom i 

Zti. *lJ|fc:*»t**l<ofll^i»»t*2«t:*J{t 

i t *» i c ^^FosafK^Eat&^riet* o . e 

i39I#fc*«-6»fF£ffi< »£ & £ afl^-CS £ b ^ 3 fc 

* y 4 £ tar** minm^wmt^ 

nm^Wmbtftelticn&mzfohZbfrL,, 2*co 
h?uXY-? S4 XcoBWZ 3 y Yu-)Vt& Z t If 

[ooii] vxtnxozw-fifflmtztthzmm 
fflKcfcum zmmmmmzmztit^mft 
&Hfav?m t z nmmm.vgg&tih mok 

# s RrSII»05%3&»4>aS'firiaitai«L. ft&SIB 

iwiafcfcJtfti«Hdb^i^tttTS»ft»7)jei»* 

[00 12] 

ft. &^&&<VBfiifr* j rrti'9>x ■ 4 y???yx 

[0 0 1 33 ZtilZttlX. jWittWBBlB59-86248 # 
^f8t(i. ft 1 <0*l6lfc*ftE<«»*irf 6 us i as* 
ft. »l<0#flfcStt^2«#fofc¥fffcj£*EI8S 
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2 «)EtML »l<3#mfctt*to*>»3<D:fr 
|Sjfc*e i Sr»4tfI&iauc*SB»»t*r4IS4<0iaft 

Sfc#*S2«W>*SWi:. i*i4><0iSII»i:«to{cJS 
HL*»o5:^tiSSrt6 2tSctf5E«Bfc ^#iin: 

J: o 1 2ffi^rao©^ii*^ m< -ttzt #x-* . «sbe 

10 SOO? h -7 £ 'J?% < -tl> i fc* { T'£ h b vi -5 1 

t=^*mwiiaiwft*tftiaiJiS'-jiii* i t 

ansa* sr*t * mmmmzit^x^wmi^ z 

^•thZbtfX'Zht^O ijOX'hh. 
[0014] U>L&* { <Os #fflHS59 - 86248 ^$StC 

mssnfe ^«aaa*t:fitti as i a xvm 2 mm 

mhWmW6ttfob*<rW»MnW± t> I < lift 
20 T^i^fcfi*t6IBaHff<OSK*l*li:3Wfi3!LTt5i?> 

[0015] *5^ijJEraasK«»*ajsfi3t 

JfflBf fcjSV i < ««t-* - b j6«T# . *» 

h%^mmw$mn%mmmm®.m- & z t 

[00 16] 

Ji. mi «0¥ffI^PSr*-Tl.mi^J**±(cfilB^ 

1 ^TOEHPi:tt2c-rS^2<7)TffISi||SfS:*-ri.^ 

2 Offi^l £ SI I T HEIR 1 *J i t« 2 EISSP 

1 ^jta»«Brc«si«tfi«LTjS4» 1 wm 
<o±t, S3Wfffiii»*#t4a(3oiesw±fc:» 

40 ie^3WtrSEHSfi:ilS-rS^4c7)WK^S:^-t 
2^4 cOffiJM 2rSJI LT M 3 J: X/SH 4 tfWfE 
2 W«jKI*SfT««W(c«ttLTlfi6aS2» 

Jl*2r. ^- ; 5r<tt)Bul^lfe<J:t>'^2^ffii^S¥t 

orffiSHStSIES 1 WTOKi^ctt LT30-^0£ 

^fls® & Jtilt*JIS 3 OjGU»f|cffT«ftm(=»« LT 
50 [00 1 7 3 tfittW&NBBXRlt. ±.iiffimz 
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[0018] *%wmm{B\$mfo££tnf. m 1 mm 

k-r&zttpcsi. ttz. m2mm#o%3&£vm 

4 emmffitffn i mmtbcom iaxx/m2 wmi 

mizttlX3O~~G0%cr>®#>1}mz$llkZtiX^& ^ t 
frt> . WTi»BS36*iISrt S J: 3 (c WHSftSivC v ^ |> 

m=co§>mm%mmzitK~c . $ i awffeoas i <r> ?n 
rai^ifiv j < mmt h z b T fgStlS 

KgfcJKf-SiktfT^ mffiHfe*&S2ftJBtt 

*-4>y?f>zifrz<ts>z\k&-c$i>. 

® b m 3 k ^rati fc k i 0 35 1 J: tfSI 2 

OTff fflUffif k ^ 3 ti J: £4 OWE*!* fc OHJcts 

-rixIfc^T'K SBl«Jlttfcm2*Jiftk?)P B lc7)7u 

xh-^y^x^fi^k'ft^cikfr'T';*?.. ifit 
^^fg^<7)«^gi5n a p^m«)^^*i. «i k ft < m*» 

[00 19] 

[*BB^at^jgjji3 jar, *s^£«E8aHSfco 

[00 203 01 te*mco$>mwM%McommnmB 
n-m^t^mw-mmxh o . hh ( a ) jub 1 «te 

HflO, ( b ) (i^2(?5ffiS«cO. ( c ) (iifiatttiJH 

( d ) \±W,4<7)Wm<r)^ ( e ) im 5 <rfflm.M<r> 

[002 1 ] iix^iatijV^-C. I 1~I 4fcJ:lf I 

5 {if *i-p*UI 1 -84 DiBBlS i «WS!lfi8WC*> 
0. L l~L4(i**imm~SS4 0)$g*iWl l~l 
40±HCW¥frtSSS<ifcS 1 ~SI4tf5¥fTffl« 
8, L 5 tt+IStfettlB I 5 0±®£4"ft < k t, m 1 fc «t 
t«B2<WiiSBaSPLl • L2kfflrt6io£l»&Z 

F)JBfc$*i4. 4)t. Pl~P4tt**i/fftSSl~SS 
40 J FffSIB»Ll-«-L4+OllBBE». G1-G4J4 
1 ~SfS4 <DTOIftlSf¥ L 1 - L 4 +«9S«E 

s i~s4(i-eft.-pixmi~ig4co¥fi : MSfLi 
[0022] ftfc, m tTJBCiassnfcafiR^-fii 
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us i~s4i*e ti?tim%z>ti*T*fcmtz>i>cr>b i 

T t> i < . H t¥iS(=i!SS^l^«1ISaBSIIP i - 
P4li*ii-WUWr4«B*ttlM-Sfc<0k LTfcJ:^ 

^k{±md*rtftv^ a*:. j^anE»m!iko«sKS 

ft ^lAcff 3$§ft&¥g^^^mmftfc os&s 

tefflvkLX^W 

[0023] micotmmi i±.coMicD*rnmMML 

W¥fri!«»L2J4ai(i0*|6lkieW-4St2O*|pit 

flfiRl/O**. ifc, $30tetMI 3Jttf>SS3omr 
KHEEL 3 {48 1 OtffoKtt L-C30~60«<O» 3««rHl 
tWffl:, $4<9ttlM I 4±<7)m4^TOIMPL 
4tt»3<02ri6]fci££'f.& (82*5;fr|p|(C*tLT30~60 

082»JB#D2*a(RLTV^4. d^MTtt. S&3<9 
UfaZmiOUftlZftLX. i/S»4^|fi|Sf52<0* 
|6ltJtLT«45JJEk 

[0 0 24] >I^J:d(C|gl(50^r|6l^LT®3<7)*f&I 
20 S30-60«<oiW>J5ri6itia}&r 4 i k izX 0 » » l -~M 
4WfiiiML l -L4 iiS^tSTffiBISSw^k 
ixm^Lfz^lzit^X . mnWfSffltLiipt, 

3 ffyjm *JBF»lctt40~50Kt:Sj£1-6 k T'ffiil*$r 
iOJKI-iik**^*, W45iStil®tSikTi!« 

■ -f ^ ^ y x il^30%@JKffi«-r S i k j6«t* X , 
ft®ftIE^ffij§kftl.. 
30 [002 53 £tz. Z<DmX'lzmi~~%4WiTmM 
L l~L4ti, ff^-ESSS 1 ~S 4 CttKEttP 1 ~P 

4 & feJiSafiiMG 1 ~G 4 tf-tftf'WWSf S J: a t 
ffim^tLtv^l). cfifcj:*). UtttSSl 1~I4± 

mmm s 1 ~s 4 la^vsntciSBr lt . r 

±<?5te&<7)fi^-ieMs i-S4H<50^D^h-^y-f x 
SSfffcffijftSiki'T'Sfc. fl-fffiUsi 
~S 4 C*-f«jBEIIP 1 ~P 4 ££U&f£EttG 1 ~ 
G4^KJg$-tJ:4ikT-. |B|t¥BD±0«MiSIPl- 
P4 kflTOlS l-S4fcJ;r/SffiiHmG i~G4 k 
40 flTOI S 1 - S 4 k WfBSfftHjWfcfcfc ft 0 . 

^p i—p AnivmwiMG i~G4to-< yy??> 
'Miizi. o , a xa xmmy 4 xzw^mzmb 

thc\btfX'%h* 

[ 0 0 2 6 3 T 1 — T 3{i-t*l-P*lt*7»ft^;l«— * 
-/MWt^O» 1 ~m 3 <0|ta»«BT* 0 , ft 1 COR 

jizifrPT i ( Ax-^kt ) i wnwrnm l i k m 

r>^3 y^2«f|fiML 2 k * . 
»2«)Jia»*»T2 (HftT'^-f) {483cOTOge*| 

50 &L3bm4<v¥?r&wmL4b$:. m3(T)wmmfam 
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T3 (ZMAX'^t) li*ttJIL5*Jtjil/C»l 4fc 
Ji»2^mfiai«Ll • L2kl£3£*:tt354?mT 
KISS? L 3 • L4ifc. **lW<OKlM^ttliJl* 

ST3I4. il«i«Mi4fc{41S«ltS*ii»»lL 

t»»t*«^fcii. l 5 1 immmzim 

0«iIzg#S¥T 3 fc J: 0 m 2 <VPfrI«R L 2 bt&3<?) 
[ 0 0 2 7 ] ;<D J: 3 fc, *»«Kfi«. _t 

ffitm i <o*rtifc«mf tERS^utis i i 

» 2 o# wt«mr fcERS*ut» 2 oskb 
L2**-*-s»2<3ifiiwi 2^«a-ri»ttttc. ± 

Ttf>KI8PL 1 • L 2 fr$ 1 OSilSttST 1 TWtlffJ 

imi3cfctfm2<7)iaiigf¥Li • L2t*MiLfc*tt* 

L 5 £*"f £ * IRMttl 1 5 %-ftLX, _tMfc» 1 
ft fc*t LT30~60Jg<OSf5 3 CD^ISJ t»S¥ff flfc 
»3<0iai»L3*#t4J(l3^ieiMII 3^±C, _t 

Hte»3«>*rtii:itart4*4<»)^rmfcBmftK»s 

fifc»4<0BIIWL4*#t6*4Wie«W I 4£ffll 
1-*i:tfcfc» ±Tf)KI8PL3 • L4*£2S>JtaSI 
ttf¥T 2 T*«Wfc»« t T j£& m 2 flMMfc D 2 £ fltfl 
- *»o/flSl4fcJ4»2WSII»Ll ■ L2i»3 4 
fcH»4**SlSL3 • L4fc*WK*L5*Jt3B-*-* 

« 3 mmmmr 3 ?«mw:«« lt* * £ t m 

[ 0 0 2 8 ] *3ft^^*E«afi«CJ:fiHr. ffi 1 *J J: 
tf»2*>tt»!I 1 ■ I 2±fcKRS*ifcSSl*iJ:tf* 
2<VPfrEIMffLl • L2T«ttS<i4«(l<0«WI#D 

lfcs »3*JiV*40«BliWl 3 • I 4±(c|£t£Sft. 
fc»3fcJ:t^4Wfra»BL3 • L4"C««S*i4 
H2?)»JittD 2 fcWiac. 4>H*SI£« I 5_tfc#lSS 

ft>s*«sJiL 5 *■ ^WES-e-T*3 conmmmr 3 -e± 

TWffEiBff £«WK»tt*S i t ^ct 0 . m 1 n 
IftD 1 fc»2«lttD2fcOH?*20¥fM»L 
2fc*3*>WEIISL3fc*>ni±*>fc J; 1 ?, HlfcJ; 

iEHPL3 • L4fc»IBtfc^T^*«ttWr^tJ5 

^£*£fc*<m«lttDlfc*2«**D2i:tf>ni 

*)?axh-?/-fXfc«fcx, 

[00293 4>r B l$fil#Jf I 5 0±ffi<7)SWlL 5tt, ^ 
&< b \>Kl <0¥firiaiBL 1 *JJ:V»2<^Ftfi5«» 
L2t»|6rt-6J:^fc»J«Sn, JBl*l*Dli:ll2 
«l*D2tOlBtC^ftt*ii:tC«I:->T. 
60*<OlfW>*mfc:S18<x4» 1 &t>V9l2<&tfiWl 
WL1 ■ L2k»3*Jj:WB4^FfTim»L3 • L4 
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g#lL5kt ^30WSSiHPL3fcJ;tXm4Wff 
SII»L4k»iWiJ:p(c»jR3n'Cv^tJ:<. ff 
jltCJiSS 1 ~*4.*> s ttTKilBL 1 ~L4^T fc*fW 

[0030] i<oj:e«r»*iL5ii. amtmi-m 

4 <^FffS«»L 1 ~ L 4 OEttfflKJ: 0 £v«<7)if 

ttttll 5±fc#J*3*l*#. 3Sl«Jf#D 1 k»2W 
10 «ttD 2 k «Offl^pB«««WtS-&t)ttfT* s tw 

[ o o 3 1 1 tea. z m o ttmcommm®. 

12, Hl(c5<t»2amicD2<0±K. *1*W*:D1 
±tJB2W**D2*flWLfe^i:Rai«iIIM«ifc:J: 

(C* 3 <0*|6|fc:» lX30~-6Q%.om 5 ^[SjCB&Tflt 

^ffil-f « k 1 1> *<0±T<0¥ffi!«B*JB4<0Jt 

»2«l*D2^»3 4fc<4JB4<0 3 Pffil«»L3 ■ L 
4 1 H 3 5 2 tzitm 6 <0 3 MfB«B*' fll 5 

JtHWMffTWJRWKflMttTJB 1 «I*D 1 ~^3» 

[0032] *%«<0^ff£tRS«(^V^ , J(S 1 

30 4 ^ffii^l 11 — 14 J;l>"+ia^Jl I 5 Ji, Witf 

z*7$-v7xw<r)mmmtfmmix. h^ut 
**ismmnmmmx'®£ixf8.z®-£im 

40 [0033] aSl-^fllfiSWl 1~I 4fcJ:t/4'EI 

yy ■ mm±tim& ixmmvtb %?bbi> 

- b « t ^rtc: k fc J: -j T-fe 9 5 -/ 9 7 'J - f ^- h t 

jeWWW* 4>K (d» fW t =Sr4 ^Jg^-x h iBfjgo 
50 ^^->tEpJ5iM^LT±Tt«JlL. «tt(cc««l 
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tt£ji7&#n^ mexrcmusximth zbizx 

oTRftSftft. 

[0 0 34] iflfclftSE I 1~I 5<r>W^tLX\t. 

[0 0 3 5] 4fc, *1~»4<VH¥S«»L1-L4 
• g 1 ~~»3tf)JtaiWtcBT 1 ~T 3 • g«f L 5 It. 

Witt* vrx^wz 'j 7 r> ■ * y /fy-vy* 

7**ft4><0^«S^«moaflKOr£a»4>JSft . 
[0036] Witf, * y?'x-ryo&JRfr v *;< * 54 

immi 1~I Sfcfrft-fc^S-y^'J-Vi'-hteBr 

ty-hmmftbkMzmfct&zbizx^x. &tm 

JB 1 1 — I 5*>±ffifc:ER$*ift. 
[ 0 0 3 7 3 4fc , £IBm^»lt*& Jfcft*^**. 20 

J: OW^BSMf >fcyBJfiS*L*. J&lMMtf)? 
tfSllW l l ~ l 4 <o#iEII?)flafc i tfBKfflaiaHI 
«, flffl*fttm*>«ttfcJ6fc-C* E*S*ifttt«fc*f 
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